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October 17, 9:19:21 p. m. to 9:20:48 p. m.; also October 18, 
5:08 a. m. small tremors on horizontal, lasting until 7 p. m.; 
largest maximum double amplitude 2 mm. direction southeast. 

October 21,10:57:11 p. m. to 11:02:30 p. m. 
The disturbance of October 21 is the sixteenth seismic record 

obtained by Father Ricard and his assistant Mr. A. Newlin at  
Santa Clara, since the installation of the Weichert 80 kg. astatic 
horizontal and vertical seismograph. The first record was 
obtained June 9, 1910. 
NOTES ON THE RrVERS OF THE SACRAMENTO AND SAN JOAQUIN 

WATERSHEDS FOR OCTOBER, 1910. 
By N. R. TAYLOR, Local Forecaster. 

Sacramento ii~atershed.-No important changes occurred in any 
of the streams of this watershed after September 30, and, in 
most cases, the low-water mark was reached in all of the main 
water courses during the last decade of September or the 1st of 
October. 

The Sacramento River itself, while unprecedentetlly low for 
the month, averaged slightly higher than during the month 
preceding, due to the rains that were more or less general 
throughout its drainage area from the 10th to 13th, inclusive. 
In the vicinity of the month of t.he Pitt River the Sacramento 
averaged 0.8 foot higher thanduring September. A t  Red Bluff 
the average stage, 1.1 foot, was 0.1 foot. above that of September 
and the same amount higher than that of October, 1908, the 
year of extreme low water. At Colusa the river averagecl 1.4 
foot, which is 1.2 foot below the October normal strage and 0.7 
foot below the lowest previous average for the month. A t  
Knights Landing there was an average stage of only 0.3 foot, 
which is 0.9 foot below the Octoher normal and 0.7 foot lower 
than the previous lowest average for the month. A t  Sacra- 
mento City the river averaged 5.7 feet, which is 1.5 foot lielow 
the average that has been maintained at! this point during the 
past ten years, and 0.2 foot below the low water of October, 
1908. Below Sacramento City there was little departure from 
the usual October stages. 

The rainfall had little effect on the general averages of the 
streams in the Yuba-Feather territory, the Yuba at! Marysville 
being lower than ever before recorded during any month, and 
the Feather a t  Oroville being the same as that recorded during 
the two preceding months. 

The stage of the American River a t  Folsom, Fair Oaks, and 
Sacramento City averaged practically the same as that recorded 
in September and slightly higher than that of August, 1910. It 
was, however, lower than the lowest ever before known in Oc- 
tober. 
Snn Jonqwiia walers1ied.-While more rain fell in this water- 

shed than in that of the Sacramento, the effects of the rainfall 
on the streams were less noticeable. The San Joayuin itself 
averaged generally lower than during the two preceding inon ths, 
and while some of its tributaries, notably, that of the Tuolumne, 
responded slightly to the rainfall, all streams by the close of the 
month had receded to the extreme low-water mark. 

The following paper appeared in the Pacific Rural Press, 
San Francisco, October 29, 1910, and is republished by the 
courtesy of the Eclitor: 

SIXTY YEARS OF RAINFALL I N  CALIFORKIA. 
By A. G. MCADIE. 

I n  no portion of the habitable lobe are semonal rainfallq more closely 
watched and studied than in California. There are niany sections of the 
United States where de artures from normal conditjons are followed with 
interest; but there is no L t r i c t  where an exre239 or deficiency in rainfall nieanr 
more or is more directly and vitally connected with the welfare of the coniniu- 
nity than in our own California. The history of each year's rainfall is written 

in the crop yield and in  our material prosperity. If rain falls in sufficient 
amount mthin seasonal limits and is well dist.ribiited as to  time and amount, 
a good year based upon abundant crop yield may be anticipated. On the 
other hand, scanty rainfall, or even a n  average rainfall badly distributed 
meam poor harvesta and their consequences. As agriculture underlies com- 
mercial prosperity it is plain that the activities and industries of the State 
are bound up  with and directly dependent, upon the seasonal rainfall and 
the resulting supply of water. 

Not without. reason then do our people in California at the beginning of 
each rainy season take an interest. in the frequency and intensity of the rains 
and try to  wtimate the character of the impending sekon. 

The accompanying diagrams of sertsonal rainfall first came into promi- 
nence during 11 period of drought., t,he dry seasons of 1S97-95, and 1895-99, 
when there was a widerprcad unea&ew anlong our people and a general 
misapprehension t.hat the climnt,e was pcrnianent.ly changing. The chllrte 
concliwively show that such dry period3 were only incident,al and gave no 
h i e  indication of a pernianent change. Indeed, it wm made plain that 
t.liere war every rearon for especting a ret.urn to normal conditions. 

It is not, poeible t.0 forecast. with any degree of cert.ainty t.he coming sea- 
son; but t,lie cweful st.udent, can det.ect. ill these records cert.ain seasonal 
trends. He can also iiiore intclligent.ly refiit,e t.he hast.y conclusions put 
forth now and again by eagrr but. poorly informed persons who think they 
liasr found the secret of seastsonal forrcarting. 

It, is plain t.liat. t.hcre is no reguhr sequence of wet and dry seasons, and 
this is as it should be, hecause while law is supreme in niet,eorology m elre 
whrre and our st.orms develop, niove, and 1lisappe:trin accordancewit.h p h y s  
icd hws, undrrst,ood in part. thereare t.oo ninl iy inde~~ndent .~~ariahl~~nt~r-  
ing iiit.0 t.he problem of rain fornintion and t,he i*ondensat.ion of the water 
vapor of the air t.0 allow us t.0 hope for a regular and easy solut.ion of the 
prol>lrm. It. is plain from t.he e1inrt.s t,Ii:it. an sbnormal wet, month is ]lot 
necesrnrily followed by another of t.he saiiie cliarar.t,cr; or in ot.lier words, 
miny periods arc of unequal length. No one c:tn predict from t,he esistence 
of one dry month in winter that t.he bslnnce of t.he season will be dry. All 
tli:it we c:tn say a t  present. is thnt wet scn*ons and dry seasons come and go in 
:I very irreguliir way. Nor is there any determinable period between ah- 
norm:il condit~ions. The chart. hcrewit.h C O I ~ ~  t.he rsinfall for sisby yems at. 
t.wo st,:it,ions, Ran Fr:mcisro nncl 8:m Diego. more t.han 500 miles apart.. If 
we divide t.lit* sist.y yews in dectides, we have: 

SAN FRANCISCO. 
lnchee. 

10 seasons, 1S49-1859. . . .  
10 W.ZSOIIS, lS59-18G9.. . .  . . . . . . . .  357.85 
10 seasons, lS69-1.S'i$l. ..................... . . . . . . . .  337.00 
10 9easoiir. 1Si9-1889.. . .  
10 seasons, 1889-1899.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  318. S1 
10 sea?Om, 1899-1909.. . . . . . . . . . . . . . . .  . . . . . . . . . . . .  210.2s 

The mean rainfall for t4.n sensons is 339 inches. 
It is intcrcst.ing t.0 n0t.e t.hnt during the m0nt.h of January, 1862, 24.36 

inches fell, i. e.. more rain fell in one n10nt.h t h n  the normal annual rainfall. 

RAN DIEGO. 
Inchee. 

94 seasons, lS50-1S59.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51.05 
10 seasons, lS59-1SGD.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  97.04 
10 season%, 1869-1879.. . . .  
10 wssons, 1S79-1889.. . . . . . . .  
10 WWOI~S, 18S9-1899. . . . . . . . . . . . .  
10 seasons, lS99-1909.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  97.24 

Allowing for the missing half .season, we m:ke the avcrage rainfall for each 
tcn seasons 95 inrhes. 

Note t.hat. in February. l S 4 ,  t.here war a r:i.infall of 9.05 inches; or :ilmost, 
:is much as the nornial rainfall of an ent.ire se:tson. 

@ne will oft.en hear it. stated. especially in sout.hern California, bhat a dry 
Oct,ober presagtw a dry winter. but, t.he records show t,hat. litt.le dependence 
ran hc placrd i n  statement8 of t.his rli:tract,er. One of the heaviest semonal 
r:iinfslls, that of 1S73-74, followed a dry October. A wet fall is, however, 
frequent.ly followed by a wet winter. 

Let, i t  be also remembered that. t,he State of Californiaestends from latit,ude 
33" 40' to 42' 0' N. It. has a mean Icngth of nearly -SO0 niilw, with a n  aver- 
age width of 200 miles nnd an estimat.ed area of B hundred million acres. 
Naturally in so large a n  arm there niust, he gre:tt. diversity in the character 
of the rain. At some localities 'in the St.at.e the se.a.sonal rainfall does not 
average one inch. While at. others it exceeds SO inches. In  general. seasons 
of heavy rainf:tll in t.hc north :&re also searons of good rainfall is the south. 
But, escept.ions can be found even t.0 this. There is one t,ype of storm, the 
Sonora. which, causing heavy rains in t.he south, leaves t.lie northern coun- 
t,ies pract,ically without. rain. On the ot.her hand, many of the northern 
storms pass east.ward without, resulting rains in the southern counties. 
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